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Description 

A DEVICE FOR AND A METHOD OF 
MONITORING THE CLEANING OF A MILK 

LINE 

Cross Reference to Related Applications 

[0001] This application claims priority from Dutch patent appli- 
cations no. 1021218 filed 6 August 2002 and no. 
1021431 filed 11 September 2002, the contents of which 

are hereby incorporated by reference in their entirety. 
Background of Invention 

Field of Invention 

[0002] The invention relates to a device for monitoring the clean- 
ing of a milk line. It further relates to a method of moni- 
toring the cleaning of a milk line. 
Description of the Related Art 

[0003] Devices are known which are programmed in such a way 
that it can be assumed that the cleaning of the milk line 
has been performed correctly when the temperature has 


constantly been above for example approximately 40°C 
during the main cleaning phase. However, it has been 
found that not only many incorrect alarms are generated, 
but that also in some cases it is impossible to take a cor- 
rect decision as to whether or not the cleaning of the milk 

line has been performed properly. 
Summary of Invention 

[0004] According to the present invention, a device for monitor- 
ing the cleaning of a milk line is provided, by means of 
which the above-mentioned drawbacks are at least par- 
tially overcome. 

[0005] For this purpose the invention provides a device for moni- 
toring the cleaning of a milk line during a cleaning cycle. 
The device comprises a monitoring-unit comprising a 
computer and a memory for storing data at least tem- 
porarily, a thermometer for measuring the temperature of 
a fluid that is present or has been present in the milk line 
and for supplying to the monitoring-unit a temperature 
signal that is indicative of the measured temperature and 
a comparing device for determining whether the measured 
temperature is higher than a predetermined threshold 
temperature. The comparing device determines the first 
point of time when the measured temperature has come 


above the threshold temperature for the first time during 
a cleaning cycle, and determines the last point of time 
when the measured temperature has come above the 
threshold temperature for the last time during the same 
cleaning cycle. In this manner it is possible to check the 
cleaning only after the last point of time, so that no 
alarms are triggered between the first and the last point 
of time, thus preventing many incorrect alarms. 

[0006] For providing a sufficient indication as to whether the 

cleaning has been performed correctly, in an embodiment 
of a device according to the invention the comparing de- 
vice is suitable for determining the highest temperature 
between the first and the last point of time. Additionally 
or alternatively the comparing device is suitable for deter- 
mining the average temperature between the first and the 
last point of time. 

[0007] a particularly accurate indication of the degree of cleaning 
is obtained if the comparing device is suitable for deter- 
mining whether the measured temperature between the 
first and the last point of time at least equals a second 
threshold temperature during a minimum, predetermined 
uninterrupted period of time. 

[0008] The thermometer may also be used for monitoring the 


pre-rinsing phase and the post-rinsing phase of the 
cleaning of a milk line. 
[0009] | n an embodiment of a device according to the invention 
the device may be provided with a conductivity meter for 
measuring the conductivity of a fluid that is present or has 
been present in the milk line. As the conductivity of the 
cleaning fluid often differs from the conductivity of the 
milk, the conductivity, or another electrical parameter, can 
be used for monitoring the cleaning. In this case too a 
comparison may be made with reference values for the 
conductivity. 

[0010] | n a further embodiment of a device according to the in- 
vention the device may be provided with a meter for mea- 
suring an optical parameter, in particular a color meter for 
measuring the color and/or the intensity of a color band 
of a fluid that is present or has been present in the milk 
line. As the color and/or the intensity of certain color 
bands of the cleaning fluid often differ(s) from the color 
and/or the intensity of the milk, the color can be used for 
an additional monitoring of the cleaning. Also in this case 
there can be made a comparison with reference values for 
the color. 

[001 1] According to a further aspect of the invention, an alarm 


device may be operated by the comparing device, whereby 
in cases of alarm it is possible for example to inform a 
supervisor about the situation. 

[0012] The invention also relates to a method of monitoring the 
cleaning of a milk line during a cleaning cycle. The 
method comprises measuring the temperature of a fluid 
that is present or has been present in the milk line, deter- 
mining whether the measured temperature is higher than 
a predetermined threshold temperature, determining a 
first point of time when the measured temperature has 
come above the threshold temperature for the first time 
during a cleaning cycle and determining a last point of 
time when the measured temperature has come above the 
threshold temperature for the last time during the same 
cleaning cycle. According to an advantageous embodi- 
ment, the method may determine the highest temperature 
between the first and the last point of time. Alternatively 
or additionally, it may determine the average temperature 
between the first and the last point of time. 

[0013] | n a particularly advantageous embodiment, the method 
may further determine whether the measured temperature 
between the first and the last point of time at least equals 
a second threshold temperature during a minimum, pre- 


determined uninterrupted period of time. 
[0014] Preferably, the method comprises the step of providing an 
alarm when the period of time between the first point of 
time and the last point of time is shorter than a predeter- 
mined threshold time. Alternatively, an alarm may be 
given when the maximum temperature is lower than a 
predetermined threshold top temperature and/or when 
the average temperature is lower than a predetermined 
average threshold temperature and/or when the tempera- 
ture does not at least equal the second threshold temper- 
ature during the minimum, predetermined uninterrupted 
period of time. 

[0015] | n an alternative embodiment of the method there may be 

included a step of measuring conductivity or an optical 

parameter, in particular the color and/or the intensity, of 

a color band, of a fluid that is present or has been present 

in the milk line. 
Brief Description of Drawings 

[0016] An embodiment of the invention will now be explained in 
further detail by way of example only with reference to the 
accompanying figures, in which: 

[0017] Figure 1 shows diagrammatically an embodiment of a de- 
vice according to the invention; and 


[0018] Figure 2 shows diagrammatically a time graph of the tem- 
perature measured in the discharge line to the sewer. 
Detailed Description 

[0019] Figure 1 shows diagrammatically an embodiment of an 

assembly of an automatic milking system 1 and a device 2 
for monitoring the cleaning of a milk line 3 (also called 
supply line). 

[0020] The automatic milking system 1 is connected to a milk 

tank 4 via the supply line 3. Via the supply line 3 it is pos- 
sible to convey milk from the automatic milking system 1 
to the milk tank 4 during the milking. There is disposed a 
valve, in particular a controlled valve 5, in the supply line 
3 for the purpose of allowing, if desired, milk or another 
fluid, in particular a liquid, to flow into the milk tank 4. 

[0021] it is known per se that the automatic milking system 1, in 
particular those components thereof that come directly 
into contact with milk, must be regularly cleaned. For this 
purpose a central cleaning system 9 may be used. Clean- 
ing liquids (but also steam or another fluid) that have 
been passed from the central cleaning system 9 through 
the automatic milking system 1, are then discharged via 
said supply line 3. In the supply line 3 there is located a 
three-way valve, in particular a controlled three-way valve 


6, to which is connected a discharge line 7 to a sewer 8 or 
the like. The valve 5 is then located between the three- 
way valve 6 and the milk tank 4. 

[0022] The invention relates in particular to the device 2 for 

monitoring the cleaning of the milk line 3. For this pur- 
pose the device 2 comprises a monitoring-unit 10. The 
monitoring-unit 10 comprises a computer 11 and a mem- 
ory 12 for storing data at least temporarily. 

[0023] | n the embodiment shown in Figure 1 the monitoring-unit 
10 further comprises a clock (not shown) for measuring 
time durations, which clock is integrated in the computer 
11. In case of malfunction of the system the clock auto- 
matically continues to work with the aid of an emergency 
power supply and the points of time are at any rate stored 
in the memory. 

[0024] The monitoring device 2 is further provided with a ther- 
mometer 13 for measuring the temperature of a fluid that 
is present in the discharge line 7. The thermometer 13 is 
suitable for supplying a temperature signal to the moni- 
toring-unit 10, in particular the computer 11 thereof, 
which temperature signal is indicative of the temperature 
of the fluid present in the discharge line. The measured 
values of said thermometer 13 can then be used for mon- 


itoring the cleaning of the milk line 3. 

[0025] such a cleaning is diagrammatically shown in the graph of 
Figure 2. In the cleaning cycle a pre-rinsing phase AM, a 
main cleaning phase BM and a post-rinsing phase CM can 
be distinguished. It is usually assumed that the cleaning 
of the milk line has been performed correctly when the 
temperature has constantly been above for example ap- 
proximately 40°C (another threshold value is possible as 
well) during the main cleaning phase BM. Such simplified 
detection can also be performed by the device according 
to the invention. It has been found, however, that due to 
the fact that during the cleaning of the milk line the 
cleaning fluid, in particular the cleaning fluid that has 
been used during the main cleaning phase, is pulsated, 
the temperature may drop below the temperature thresh- 
old during the main cleaning phase BM (and then again 
rise to above the temperature threshold, as shown by the 
dashed lines). This not only leads to many incorrect 
alarms, but moreover it is impossible to take a correct de- 
cision as to whether or not the cleaning of the milk line 
has been performed properly. 

[0026] | n the monitoring device 2 according to the invention, in- 
correct messages are prevented by recording in the mem- 


ory 12 of the computer 11 the first moment when the 
temperature has come above the threshold (for example 
40°C) and the last moment when the temperature has 
dropped below the threshold. The last moment may be 
determined for example by measuring, within a measur- 
ing-time duration after a moment when the temperature 
has come below the threshold, whether the temperature 
rises again to above the threshold. The measuring-time 
duration may be determined while taking into account the 
duration of the pulsations, and may have for example a 
value of twice (or a different multiple) the pulsation dura- 
tion. The measuring-time duration may alternatively be a 
fixed time duration within which measurements take 
place. After it has been established that within the mea- 
suring-time duration the temperature has not returned to 
above the temperature threshold, it is established that the 
main cleaning phase BM has ended. Only at that moment 
the comparing device compares whether the temperature 
has met the predetermined threshold during the main 
cleaning phase BM. Thus many incorrect messages or 
alarms may be prevented. According to a feature of the 
invention a correct main cleaning may be deemed to have 
taken place if during the main cleaning phase the temper- 


ature of the main cleaning liquid has reached at least a 
minimum temperature value (for example 57°C) during an 
uninterrupted time duration (for example 120s). Of 
course, other thresholds may be applied as well. 

[0027] The memory 12 is thus suitable for containing a lower 
threshold for the temperature of a fluid in the discharge 
line for the main cleaning phase. Furthermore, an upper 
threshold for the temperature in the pre-rinsing phase 
may also be included in the memory. Other thresholds 
may be applied as well. 

[0028] The comparing device is capable of supplying an alarm 
signal to an alarm device 14, 15, as a result of which the 
alarm device 14, 15 can be operated. The alarm device 
may be a separate alarm device 14 or, in the case of an 
automatic milking system 1, the robot alarm device 15. 
The alarm device is then capable of giving for example a 
message to the mobile telephone of the supervisor, or a 
similar message. 

[0029] Although the invention has been described with reference 
to an assembly comprising an automatic milking system, 
it will be obvious that the invention can also be applied to 
an assembly comprising a conventional or semi-automatic 
milking system. It will further be obvious that the ther- 


mometer can also be disposed in the milk line (supply 
line). 

[0030] The monitoring device 2 shown in Figure 1 comprises a 

comparing device which, in the embodiment shown, is in- 
tegrated in the computer 11. Alternatively or additionally, 
a separate comparing device may be provided, which is 
suitable for determining the first point of time when the 
measured temperature has come above the threshold 
temperature (which can be set beforehand) for the first 
time during a cleaning cycle, and for determining the last 
point of time when the measured temperature has come 
above the threshold temperature for the last time during 
the same cleaning cycle. The comparing device can also 
be suitable for determining the highest temperature and/ 
or the average temperature between the first and the last 
point of time. 

[0031] The comparing device may further be suitable for deter- 
mining whether the measured temperature between the 
first and the last point of time at least equals a second 
threshold temperature (which can be set beforehand and 
which is in particular higher than the first threshold tem- 
perature) during a minimum, predetermined uninter- 
rupted period of time. 


[0032] The invention also relates to a method of monitoring the 
cleaning of a milk line during a cleaning cycle. Said 
method comprises in particular the step of supplying an 
alarm in the following cases: when the period of time be- 
tween the first point of time and the last point of time is 
lower than a predetermined threshold time; when the 
maximum temperature is lower than a predetermined 
threshold top temperature; when the average temperature 
is lower than a predetermined average threshold tempera- 
ture; and/or when the temperature does not at least equal 
the second threshold temperature during the minimum, 
predetermined uninterrupted period of time. 

[0033] Although the invention has been described with respect to 
the main cleaning, it will be obvious that the thermometer 
can also be used for monitoring the cleaning during the 
pre-rinsing phase AM and the post-rinsing phase CM. 
There may additionally be used a meter for measuring an 
electrical parameter, such as the conductivity, and/or a 
meter for measuring an optical parameter, such as the 
color, reflection, dispersion or absorption, for monitoring 
the cleaning. Said meters may be disposed for example in 
the same place as the thermometer. 

[0034] Many modifications in addition to those described above 


may be made to the structures and techniques described 
herein with departing from the spirit and scope of the in- 
vention. Accordingly, although specific embodiments have 
been described, these are examples only and are not lim- 
iting upon the scope of the invention. 


